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 VKRZV WKH ZHDU UDWH DQG FRHIILFLHQW RI IULFWLRQ RI WKH WLWDQLXP VXEVWUDWH DQG FRDWHG WLWDQLXP
IURP WKH JUDSK LW LV FOHDU WKDW WKH SXUH WLWDQLXP KDV PXFK KLJKHU ZHDU UDWH WKDQ FRDWHG WLWDQLXP 7KH IULFWLRQ
FRHIILFLHQW UHVXOW VKRZV WKH WLWDQLXP KDV KLJKHU FRHIILFLHQW RI IULFWLRQ  WKDQ RWKHU WKUHH FRDWHG VXUIDFHV
,QLWLDOO\ZKHQ WKHSLQ ORDGHGRQ WLWDQLXPWKHFRQWDFWSUHVVXUHEHWZHHQVOLGLQJEDOODQGVXEVWUDWHZDVKLJKVR WKH
LQLWLDOEUHDNXSRIDVSHULWLHVWDNLQJSODFH WKHZHDUGHEULVJHQHUDWHGIURPWKHZHDUVXUIDFHVGXULQJWKLVUXQQLQJLQ
SHULRGEHFRPHVWKHFDVHRIWKUHHERG\DEUDVLRQUDWKHUWKDQWZRERG\VOLGLQJ7KLVLVWKHPDLQUHDVRQIRULQFUHDVHLQ
FRHIILFLHQWRIIULFWLRQ 5DPDFKDQGUDQ&6 ,WVKRXOGEHH[SODLQHGWKURXJKWKHZHDUPRUSKRORJ\RI7LWDQLXP
VXEVWUDWHILJ D WKH6(0LPDJHRIZRUQVXUIDFHSUHVHQWHGYHVWLJHZLWKSODVWLFGHIRUPDWLRQDQGGHODPLQDWLRQDV
ZHOO DV ULGJHV DORQJ VOLGLQJ GLUHFWLRQ WKURXJK FRQWLQXRXV VTXDVKLQJ DQG VPHDULQJ E\ WKH FRXQWHUIDFH 5LJQH\
SURSRVHG E\ WKH H[SHULPHQWDO REVHUYDWLRQV WKDW WKH VOLGLQJ RI PHWDOV FDQ EH GHVFULEHG E\ WKH IROORZLQJ ZHDU
VHTXHQFHVXUIDFHDQGVXEVXUIDFHSODVWLFGHIRUPDWLRQIRUPDWLRQRIZHDUGHEULVDQGPDWHULDOWUDQVIHUUHDFWLRQZLWK
WKH HQYLURQPHQW PHFKDQLFDO PL[LQJ DQG IRUPDWLRQ RI WULEROD\HU 5LJQH\'$  $W SUHVHQW LQYHVWLJDWLRQ
GXULQJVOLGLQJRI7LWDQLXP WULEROD\HU VXSSRVHG WREH IRUPHG WKURXJKPHWDOGHEULVEHLQJSURGXFHGRU WUDQVIHUUHG
JURXQGPL[HG FRPSDFWHG DQG HYHQ VLQWHUHG RQZRUQ VXUIDFHV ,Q WKLV SURFHGXUHPHWDO GHEULV ZRXOG UHDFW ZLWK
R[\JHQ 7KH WULEROD\HU IRUPDWLRQ LV GHSHQGV WKH VOLGLQJ FRQGLWLRQ VOLGLQJ YHORFLW\ ORDG DQG VOLGLQJ GLVWDQFH
VOLGLQJPDWHULDODQGFRXQWHUIDFHPDWHULDOXVHG +VX60HWDO )LJD VKRZVWKH6(0PRUSKRORJ\RIWKH
7LWDQLXPZRUQ VXUIDFHZKLFK FRQILUPV WKH SUHVHQFHRI WULEROD\HU WKH VXUIDFH OD\HU VXSSRVHG WREHPHFKDQLFDOO\
PL[HG OD\HU 00/ )LJ E VKRZV WKH (OHFWURQ 'LVSHUVLYH 6SHFWURVFRS\ ('6 DQDO\VLV FRQILUPV WKDW PDLQ
HOHPHQW LV7LDQGVRPHPLQRUDPRXQWRIR[\JHQDQG WXQJVWHQ:HOHPHQWV2[\JHQSUHVHQFH LVGXH WRUHDFWLRQ
ZLWK DWPRVSKHUH DQG SUHVHQFH RI WXQJVWHQ : GHILQLWHO\ IURPPDWHULDO WUDQVIHU IURP WXQJVWHQ FDUELGH :& SLQ
XVHGLQWKLVVWXG\
7KHPHFKDQLVPRIZHDU LQ WLWDQLXP LV R[LGDWLYHZHDU DQG DGKHVLYHZHDU WKH XQFRDWHG7LWDQLXP VKRZV
YHU\KLJKZHDUUDWHZKLFKPD\EHDVVRFLDWHGZLWKWKHSUHIHUHQWLDOWUDQVIHURIWLWDQLXPWR:&FRXQWHUIDFHWKLVZDV
W\SLFDODGKHVLYHZHDU'RQJDQG%HOO  UHSRUWHG WKDW7LWDQLXPLVFKHPLFDOO\DFWLYHDQGKDYHDKLJKGXFWLOLW\
ZKLFKJLYHVULVHWRWKHVWURQJWHQGHQF\WRDGKHVLRQZKLFK LVZHOOVXLWHGZLWKWKLVVWXG\7KHWUDQVIHUUHG7LWDQLXP
ILOPEHFRPHVZRUNKDUGHQHGDIWHUPXOWLSOHFRQWDFWVLQWKHZHDUFRXSOHZKLFKLQWXUQUHVXOWVLQVHYHUHDEUDVLYHZHDU
GDPDJHWRWKHWLWDQLXPVXUIDFH
)LJ  D VKRZVWKH6(0PRUSKRORJ\RIZHDUVXUIDFHRI7L2 FRDWLQJWKHVXUIDFHH[KLELWHGURXJKOD\HURI
SODVWLFDOO\GHIRUPHGVXUIDFHFDXVHGE\EULWWOHIUDFWXUHVSDOODWLRQGHODPLQDWLRQDQGPLQRUSODVWLFGHIRUPDWLRQXQGHU
VOLGLQJZHDU2EVHUYDWLRQRIZRUQVXUIDFHLQGLFDWHGSUHVHQFHRIGHEULVRQZRUQVXUIDFHWKH('6DQDO\VLVVKRZVILJ
E IUDJPHQWHG GHEULV DQGWKH OD\HUFRQVLVW7L2 SDUWLFOHVWKHSUHVHQFHRI:&LVQRWHYLGHQFHG,WKDVEHHQQRWLFHG
WKDWZHDUVFDUHVRIWKHVHW\SHDOUHDG\UHSRUWHGLQSUHYLRXVZRUN 0L\D\DPD0HWDO3ODVWLFGHIRUPDWLRQDQG
IUDJPHQWDWLRQ RFFXU GXULQJ WKH ZHDU RI FHUDPLF PDWHULDOV LQ ZHDU RI FHUDPLF PDWHULDO D WUDQVLWLRQ RI PDWHULDO
UHPRYDOPHFKDQLVP IURP GXFWLOHPRGH WR EULWWOHPRGH RFFXUV 7KH LQLWLDO GXFWLOH IORZ SURJUHVVLYHO\ FKDQJHV WR
EULWWOHIUDFWXUHDIWHUFULWLFDOGHSWKRIFXWLVUHDFKHG,QWKHDVGHSRVLWHGFRDWLQJVEULWWOHIUDFWXUHRFFXUVIURPWKHYHU\
EHJLQQLQJRIWKHWHVWSUREDEO\EHFDXVHRIWKHYHU\KLJKSUHVVXUHRQWKHIHZVXUIDFHDVSHULWLHVEHDULQJZKROHFRQWDFW
ORDGVRIULFWLRQFRHIILFLHQWLVKLJKVKRZQLQILJE
7KH ZHDU UHVLVWDQFH RI FRDWLQJ FRQWDLQLQJ 6L& ZDV VLJQLILFDQWO\ KLJKHU ZKHQ FRPSDUHG WR 7L2
FRDWLQJ)LJ D VKRZVWKH6(0PRUSKRORJ\RIZRUQVXUIDFHRI6L&DGGLWLRQFRDWLQJLWDSSHDUVWR EHVPRRWK
ZLWKRXWPDQ\JURRYHV7KHZHDUWUDFNVKRZVOHVVZHDUPRGHZKHUHSODVWLFGHIRUPDWLRQDQGVXUIDFHSROLVKLQJDUH
WKHSUHIHUUHGZHDUPHFKDQLVP:HFRXOG VHH WKHZHOO DGKHUHG WULERILOPRQ WKHZRUQVXUIDFHZKLFK LV IRUPHGE\
VWURQJO\ GHIRUPHGZHDU GHEULV JHQHUDWHG GXULQJ FRQWLQXRXV VOLGLQJ WKH GHEULV JHQHUDWLRQPD\ EH YHU\ VORZ DQG
VL]HVRI WKHZHDUGHEULVDUHYHU\ VPDOODQGSRVVHVVKLJKVXUIDFHHQHUJ\ZKLFK OHDGV WR IRUPDWLRQRI OXPSV7KH\
DFFXPXODWHLQZHDUWUDFNDQGDGKHUHWRWKHVXUIDFH7KHVHILQHSDUWLFOHVGLVSHUVHEHWZHHQWKHFHUDPLFFRDWLQJDQG
FRXQWHUIDFH DQG DFW DV D EHDULQJ DJHQWZKLFK FDQ QRW RQO\EHDU WKH DSSOLHG ORDGEXW DOVRSUHYHQWV GLUHFW FRQWDFW
UHVXOWV LQDGHFUHDVH LQIULFWLRQFRHIILFLHQWDQGZHDU UDWH ,W LVZHOOXQGHUVWRRG WKDW WKLV6L&FRDWLQJKDV WKH
FDSDELOLW\ WR IRUP VPRRWK DQG FRPSDFW WULERILOP E\ ORFDO SODVWLF GHIRUPDWLRQ LV WKH NH\ SURSHUW\ GHWHUPLQLQJ
FRDWLQJSHUIRUPDQFHLQVOLGLQJZHDU ;LHDQG+DZWKRUQH  KDYHVKRZQWKDWXQGHUVXIILFLHQWO\KLJKK\GURVWDWLF
SUHVVXUHVEULWWOHFHUDPLFPDWHULDOVPD\EHSUHYHQWHGIURPFUDFNLQJVRWKDWDQ\SHUPDQHQWGHIRUPDWLRQLVHVVHQWLDOO\
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SODVWLF7KHUHIRUHWKHORFDOLVHGFRPSUHVVLRQIRUFHDFWLQJRQWKHFHUDPLFFRDWHGSLQDLGHGE\KLJKORFDOWHPSHUDWXUH
JHQHUDWHGGXULQJZHDUWHVWLQJPD\EHKLJKHQRXJKWRSUHYHQWEULWWOHIDLOXUH WKHUHE\DOORZLQJSODVWLFGHIRUPDWLRQ
DQGWKHIRUPDWLRQRIVPRRWKZHDUWUDFNV
7KH WULERILOP IRUPDWLRQRQ WKHZRUQVXUIDFHKDVEHHQHYLGHQFHG WKURXJK('6UHVXOWV ILJEVKRZV WKH
SUHVHQFHRI6L2DQG 7LRQ WKHZRUQVXUIDFH7KH WULERILOP IRUPHG LQ WKLVFRDWLQJ LV IUDJPHQWHGGXULQJUHSHDWHG
VOLGLQJ DQG UHPRYHG DVZHDU GHEULV$GGLWLRQ RI 6L& LQFUHDVHVZHDU UHVLVWDQFH FRPSDUHG WR7L2 FRDWLQJZKLFK
GHOD\VWKHZHDUWUDQVLWLRQIURPVHYHUHZHDUWRPLOGZHDU+RZHYHUPLOGZHDULQZKLFKWKHRQO\URXJKHQLQJRIWKH
VXUIDFHZDVDVVRFLDWHGZLWKGLIIHUHQWLDOZHDUEHWZHHQJUDLQV %HOPRQWH0HWDO 6LQFHWKHZHDULVFDXVHGE\
FUDFN LQLWLDWLRQDQGFUDFNJURZWKDORQJ WKHJUDLQERXQGDU\DIWHUFRPELQDWLRQRI VHYHUDOFUDFNVZKLFK LQLWLDWHDW
GLIIHUHQW GHSWKV WKH FRPELQHG FUDFNV SURSDJDWH DW WKH GHSWK RI RUWKRJRQDO VKHDU VWUHVV DQG HYHQWXDOO\ UHDFK WKH
VXUIDFHDQGFDXVHORFDOL]HGVSDOODWLRQRIVSODWV6L&SDUWLFOHVSUHVHQWLQWKHPDWUL[UHGXFHWKHFUDFNSURSDJDWLRQDQG
DFWDVFUDFNDUUHVWHULQWKHFRDWLQJ $GDFKL.HWDO
:HDUGHEULVDQDO\VLV
7KH DFFXPXODWLRQ RI ZHDU GHEULV GXULQJ VOLGLQJ LV REYLRXVO\ D PDMRU IDFWRU DIIHFWLQJ WKH ZHDU
EHKDYLRURIERWKVXEVWUDWHDQGFRDWLQJ6LQFHLWFDQLQGXFHDFFHOHUDWHGZHDUUDWHVE\FKDQJLQJZKDWLVHVVHQWLDOO\D
WZRERG\ VOLGLQJ V\VWHP LQWR WKUHHERG\ DEUDVLRQ20REVHUYDWLRQRIZHDUGHEULV JHQHUDWHGE\ VOLGLQJXQFRDWHG
7LWDQLXPDJDLQVW:&VKRZVILJDGHEULVLQWKHIRUPRIIODNHVWKHQDWXUHRIWKHIODN\GHEULV UHYHDOVVOLGLQJPDUNV
ZKLFK GXH WR WKH FRPSDFWLRQ RI GHEULV GXULQJ FRQWLQXRXV VOLGLQJ RI EDOO UHSHDWHGO\ WUDYHUVLQJ DFURVV WKH
DFFXPXODWHGGHEULV )HUQOLQGH]-(HWDO :HDUGHEULVFROOHFWHGGXULQJVOLGLQJRI7L2 FRDWLQJVKRZLQILJE
ZKLFKKDVILQHGHEULVPDORQJZLWKVRPHFRXUVHPSDUWLFOHV7KHILQHGHEULVSDUWLFOHVDUHIRUPHGZKLOH
IUDFWXULQJRIFRDUVHGHEULVGXULQJUHSHDWHGVOLGLQJ7KHPRUSKRORJ\RIZHDUGHEULVVKRZVWKHSUHVHQFHRIPRUH7L2
SDUWLFOHVUHPRYHGGXULQJZHDUSURFHVV LWFRQILUPVWKHPHFKDQLVPRIZHDULVEULWWOHDQGIUDJPHQWDWLRQRI7L2 VSODWV
,QZHDUGHEULVFROOHFWHGIURP7L26L&FRDWLQJVKRZVWKHVLPLODUNLQGRISDUWLFOHVWKHZHDUGHEULVFROOHFWHG
GXULQJVOLGLQJRIFRDWLQJJHQHUDWHVOHVVSDUWLFOHVFRPSDUHGWR RWKHUFRDWLQJLVVKRZLQILJF ZKLFKVKHDUHGRUUROOHG
DQGDJJORPHUDWHG7KHZHDUGHEULVDUHYHU\ILQHVL]HP:HDUGHEULVIRUPHGDUHFRPSDFWHGDQGVPHDUHGZLWK
ZRUQVXUIDFHVIRUPRUHSROLVKHGDUHREWDLQHG7KLVPD\UHVXOWKLJKIULFWLRQDODUHDORZHUFRQWDFWVWUHVVHVDQGKHQFH
ORZHVWZHDUUDWHZLWKORZHVWFRHIILFLHQWRIIULFWLRQFRPSDUHGWR7L2 FRDWLQJ %DMZD6HWDO
)LJ D:HDUUDWHE&RHIILFLHQWRIIULFWLRQ
)LJ 6(00RUSKRORJ\RI D 7LWDQLXPZRUQVXUIDFHE('6DQDO\VLVRI 7LWDQLXPZRUQVXUIDFH
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)LJ 6(00RUSKRORJ\RI D 7L2 ZRUQVXUIDFHE('6DQDO\VLVRI7L2 ZRUQVXUIDFH
)LJ 6(00RUSKRORJ\RI D 7L26L&ZRUQVXUIDFHE('6DQDO\VLVRI7L26L&FRDWLQJ
)LJ  :HDUGHEULVRI D 7LWDQLXPE 7L2 FRDWLQJDQGF 7L26L& FRDWLQJ
&21&/86,216
 7LWDQLD DQG 6L& UHLQIRUFHG 7LWDQLD FRDWLQJ ZDV GHSRVLWHG E\ +LJK 9HORFLW\ 2[\ )XHO VSUD\LQJ RQ 7LWDQLXP
VXEVWUDWH7KHDGGLWLRQRI6L&LQ7L2 FRDWLQJPDWUL[HQKDQFHVWKHFRDWLQJKDUGQHVV
:HDU EHKDYLRURIWKH7LWDQLXP7L2 DQG7L2 6L&FRDWLQJVZHUHVWXGLHGE\3LQRQGLVFPDFKLQHDVSHU
$670 * VWDQGDUG $GGLWLRQ RI 6L& LPSURYHV WKH ZHDU UHVLVWDQFH RI 7L2 FRDWLQJ 7KH ZRUQ VXUIDFH
PRUSKRORJ\RIWKHFRDWLQJVZHUHDQDO\VHGE\6(0DQG('6
7KHPDMRUZHDUPHFKDQLVPRI7LWDQLXPVXEVWUDWHLVSODVWLFGHIRUPDWLRQ IDWLJXHDQG DGKHVLYHZHDUZKHUHDV7L2
FRDWLQJVKRZVSODVWLFGHIRUPDWLRQIUDJPHQWDWLRQ DQGEULWWOHIUDFWXUHDVPDMRUZHDUPHFKDQLVP
 $GGLWLRQ RI 6L& GHOD\V WKH ZHDU WUDQVLWLRQ IURP VHYHUH WR PLOG ZHDU DQG LW IRUPV WULEROD\HU ZKLFK SUHYHQWV
PDWHULDO UHPRYDO DQG JLYHV ORZHU FRHIILFLHQW RI IULFWLRQ 7KH PHFKDQLVP RI 7L2  6L& FRDWLQJ LV SODVWLF
GHIRUPDWLRQ
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$FNQRZOHGJHPHQWV
7KH DXWKRUV ZLVK WR H[SUHVV VLQFHUH WKDQNV WR 'U&65DPDFKDQGUDQ 3RVW 'RFWRUDO )HOORZ 6WDWH
8QLYHUVLW\RI1HZ<DUN86$IRUKLVWHFKQLFDOVXSSRUWSURYLGHGWRFDUU\RXWWKLVLQYHVWLJDWLRQ
5HIHUHQFHV
<HWLP$) ,QYHVWLJDWLRQRIZHDUEHKDYLRU RI WLWDQLXPR[LGH ILOPVSURGXFHGE\ DQRGLFR[LGDWLRQ RQFRPPHUFLDOO\SXUH WLWDQLXP LQYDFXXP
FRQGLWLRQV6XUIDFH	&RDWLQJV7HFKQRORJ\±
&KDQ+XDQJ HW DO  'U\ VOLGLQJZHDU EHKDYLRU RI ODVHU FODG7L9&U$O6L KLJK HQWURS\ DOOR\ FRDWLQJV RQ7L±$O±9 VXEVWUDWH 0DWHULDOV DQG
'HVLJQ  ±
*LFRXHO $ HWDO 3ODVPD DQG QLWULGHVDSSOLFDWLRQWRWKHQLWULGLQJRIWLWDQLXP $PRXURX[3XUH$SSO&KHP 
7RVKLUR.RWDNL &DUEXUL]LQJRI7LWDQLXPZLWK 3ODVPD -HWVXQGHU5HGXFHG3UHVVXUH 3ODVPD&KHP3ODVPD3URFHVV  
/LPD56 HW DO 3URFHVV±SURSHUW\±SHUIRUPDQFH UHODWLRQVKLSV IRU WLWDQLXP GLR[LGH FRDWLQJV HQJLQHHUHG IURP QDQRVWUXFWXUHG DQG FRQYHQWLRQDO
SRZGHUV 0DWHULDOVDQG'HVLJQ ±
'DL:: HWDO:HDUPHFKDQLVPRI3ODVPDVSUD\HG7L2 FRDWLQJ :HDU 
.LP*( HWDO 6XFFHVVIXODSSOLFDWLRQRIQDQRVWUXFWXUHG WLWDQLXPGLR[LGHFRDWLQJ IRUKLJKSUHVVXUHDFLGOHDFKDSSOLFDWLRQ -RXUQDORI7KHUPDO
6SUD\7HFKQRORJ\ ±
/LPD56 HWDO 1HDULVRWURSLFDLUSODVPDVSUD\HG 7LWDQLD $FWD0DWHULDOLD ± 
<DQGRX]L 0 HW DO 6L& SDUWLFXODWH UHLQIRUFHG $O±6L DOOR\ FRPSRVLWH FRDWLQJV SURGXFHG E\ WKH SXOVHG JDV G\QDPLF VSUD\ SURFHVV
0LFURVWUXFWXUHDQGSURSHUWLHV 6XUIDFH	&RDWLQJV7HFKQRORJ\  ±
6H\HG+DVKHP$ODYL 'HQVLILFDWLRQDQGPHFKDQLFDOSURSHUWLHVRI7L%6L&QDQRFRPSRVLWVZLWK6L&DVVLQWHULQJDJHQW ,QWHUQDWLRQDO-RXUQDORI
0RGHUQ3K\VLFV&RQIHUHQFH6HULHV 9RO ±
5DPDFKDQGUDQ&6 %DODVXEUDPDQLDQ9 8QGHUVWDQGLQJWKHGU\VOLGLQJZHDUEHKDYLRXURIDWPRVSKHULFSODVPDVSUD\HGUDUHHDUWKR[LGHFRDWLQJV
0DWHULDOVDQG'HVLJQ ±
5LJQH\'$ 6RPHWKRXJKWVRQVOLGLQJZHDU :HDU ±
+VX60 HWDO :HDUSUHGLFWLRQIRUPHWDOV 7ULERORJ\,QWHUQDWLRQDO 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